Microparticles of novel branched copolymers of lactic acid and amino acids: preparation and characterization.
The preparation and characterization of microparticles produced from a new class of functionalized, biodegradable, comblike graft copolymers is presented. The copolymers are polyester-polyamino acid hybrids, composed of a poly(L-lactic acid-co-L-lysine) (PLAL) backbone, and poly(L-lysine), poly(D,L-alanine) or poly(L-aspartic acid) side chains extending from the lysine residues of PLAL. The microparticles have been characterized with regard to their surface properties, morphology, and size. Thus, electron spectroscopy for chemical analysis data and results of Zeta potential measurements suggest that the polyamino acid side chains tend to concentrate at the surface of the particles. Also, analyses by environmental scanning electron microscopy and confocal scanning laser microscopy indicate that particles carrying poly(lysine) chains have an unusual porous structure, most probably due to the combined effects of the amphiphilic, polyelectrolyte, and chemical nature of the composing copolymer, as well as of the particular preparation technique employed. The capabilities of the microparticles to serve as carriers in controlled drug release and delivery devices were demonstrated by encapsulation and release of rhodamine B, a low molecular weight drug model.